(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



01) EP 0 853 199 A2 

EUROPEAN PATENT APPLICATION 



(43) Date of publication: 

15.07.1998 Bulletin 1998/29 

(21) Application number: 98300062.1 

(22) Date of filing: 06.01.1998 



(51) lntCI.6 : F04B 27/08 



(84) Designated Contracting States: 

AT BE CH DE DK ES Fl FR GB GR IE IT LI LU MC 
NL PT SE 

Designated Extension States: 
AL LT LV MK RO SI 

(30) Priority: 10.01.1997 JP 14666/97 

(71) Applicant: ZEXEL CORPORATION 
Tokyo (JP) 



(72) Inventor: Kazan aya, Yukio, 

c/o Zexel Corp. Kounan-works 
Kounan-machi, Oosato-gun, Saitama-ken (JP) 

(74) Representative: Britter, Keith Palmer 
Britter & Co. 
Barn West, The Dixies, 
High Street, Ashwell 
Baldock Hertfordshire SG7 5 NT (GB) 



(54) Variable capacity swash plate compressor 

(57) A swash plate (1 0) of a variable capacity swash 
plate compressor has a front-side sliding surface (10c) 
and a rear-side sliding surface (10a). Pairs of substan- 
tially hemispherical shoes (50) are each capable of per- 
forming relative rotation on the front-side and rear-side 
sliding surfaces (10c, 10a) of the swash plate (10), re- 
spectively, with respect to the circumference of the 
swash plate (10) as a drive shaft (5) rotates. A plurality 
of pistons (7) each have one end (7a) thereof formed 
therein with a pair of concave support portions (51a, 
51b) for each slidably supporting the corresponding 
shoe (50). At least one of the front-side and rear-side 
sliding surfaces (10c, 10a) of the swash plate (10) has 



a mounting recess (70) formed at an outer peripheral 
portion thereof, which outer peripheral portion receives 
no load which acts on the at least one of the front-side 
and rear-side sliding surfaces (10c, 10a) of the swash 
plate (10). The mounting recess (70) is used for assem- 
bling each pair of shoes (50) with the swash plate (10) 
and the pair of concave support portions (51a, 51b) at 
the one end (7a) of a corresponding one of the pistons 
(7). The mounting recess (70) has a recess (70a) for 
placing one shoe (50) of each pair of shoes (50) therein 
and a guide face (70b) for guiding the one shoe (50) on 
to a corresponding one of the at least one of the front - 
side and rear-side sliding surfaces (10c, 10a) of the 
swash plate (10). 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

This invention relates to a variable capacity swash 
plate compressor in which the amount of stroke of each 
piston changes according to an inclination of the swash 
plate whereby the delivery quantity of the compressor 
is changed. 

Description of the Prior Art 

A conventional variable capacity swash plate com- 
pressor includes a thrust flange rigidly fitted on a drive 
shaft, for rotation in unison with the drive shaft, a swash 
plate which is tiltably and rotatably mounted on the drive 
shaft and connected to the thrust flange via a linkage, 
for rotation in unison with the thrust flange, and a plu- 
rality of pistons each of which is connected to the swash 
plate via a pair of hemispherical shoes performing rela- 
tive rotation on sliding surfaces of the swash plate with 
respect to the circumference of the swash plate, and re- 
ciprocates within a cylinder bore as the swash plate ro- 
tates. 

The pair of shoes are arranged on an outer, periph- 
eral portion of the swash plate in a manner sandwiching 
the same, in a state slidably held at one end portion of 
the piston. 

The swash plate is received in a crankcase. The in- 
clination of the swash plate varies with pressure within 
the crankcase, whereby the amount of stroke of the pis- 
ton is changed. 

Torque of an engine installed on an automotive ve- 
hicle is transmitted to the drive shaft. Torque of the drive 
shaft is transmitted from the thrust flange to the swash 
plate via the linkage to cause rotation of the swash plate. 

As the swash plate rotates, the pair of shoes per- 
form relative rotation on the front-side and rear-side slid- 
ing surfaces of the swash plate, respectively, with re- 
spect to the circumference of the swash plate, whereby 
torque transmitted from the swash plate is converted in- 
to reciprocating motion of the piston. As the piston re- 
ciprocates within the cylinder bore, the volume of a com- 
pression chamber within the cylinder bore changes, 
whereby suction, compression and delivery of refriger- 
ant gas are carried out sequentially, and high-pressure 
refrigerant gas is discharged in an amount or volume 
corresponding to an inclination of the swash plate. 

In the conventional compressor, however, since the 
hemispherical shoes are constructed to form an imagi- 
nary sphere with the outer peripheral portion of the 
swash plate interposed therebetween, each of the 
shoes is required to be thin. Therefore, the shoes are 
not easily held at the end of the piston, which makes it 
difficult to assemble the shoes and the piston with the 
swash plate whether manually or automatically. 



Further, if a compressor has as many as five to sev- 
en pistons, space between adjacent ones of the pistons 
of the compressor becomes so small that it is difficult to 
even put hands therebetween, which also makes it dif- 
ficult to assemble the shoes and the piston with the 
swash plate by manual work. 

SUMMARY OF THE INVENTION 

It is an object of the invention to provide a variable 
capacity swash plate compressor having a construction 
which makes it easy to assemble shoes and a piston 
with a swash plate manually, and makes it also possible 
to facilitate automatic assembly of the shoes and the pis- 
ton with the swash plate. 

To attain the above object, the present invention 
provides a variable capacity swash plate compressor in- 
cluding a drive shaft having one end, a rotating member 
rigidly fitted on the drive shaft, for rotation in unison with 
the drive shaft, a swash plate which is tiltably and rotat- 
ably mounted on the drive shaft, the swash plate having 
a front-side sliding surface and a rear-side sliding sur- 
face, a linkage connecting the rotating member and the 
swash plate in a manner such that the swash plate ro- 
tates in unison with the rotating member as the rotating 
member rotates, a crankcase through which the drive 
shaft extends and in which the swash plate is received, 
pairs of shoes each having a substantially hemispheri- 
cal shape, each pair of the pairs of shoes performing 
relative rotation on the front-side sliding surface and the 
rear-side sliding surface of the swash plate, respective- 
ly, with respect to a circumference of the swash plate as 
the swash plate rotates, a cylinder formed therethrough 
with a plurality of cylinder bores and a central hole, the 
one end of the drive shaft being rotatably arranged in 
the central hole, and a plurality of pistons each connect- 
ed to the swash plate via a corresponding pair of the 
pairs of shoes and reciprocating within a corresponding 
one of the cylinder bores as the swash plate rotates, the 
each pair of the pairs of shoes being arranged on the 
front-side sliding surface and the rear-side sliding sur- 
face, respectively, in a manner sandwiching the swash 
plate, each of the pistons having one end thereof formed 
therein with a pair of concave support portions opposed 
to each other in a direction of reciprocation of the each 
of the pistons, for slidably supporting respective shoes 
of the each of the pairs of shoes, wherein an amount of 
stroke of each of the pistons changes according to an 
inclination of the swash plate, which varies with pres- 
sure within the crankcase. 

The variable capacity swash plate compressor is 
characterized in that at least one of the front-side sliding 
surface and the rear-side sliding surface of the swash 
plate has a mounting recess formed at an outer periph- 
eral portion thereof, the outer peripheral portion receiv- 
ing no load which acts on the at least one of the front- 
side sliding surface and the rear-side sliding surface of 
the swash plate, the mounting recess being used for as- 
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sembling the each pair of the pairs of shoes with the 
swash plate and the pair of concave support portions at 
the one end of a corresponding one of the pistons, the 
mounting recess having a recess for placing one shoe 
of the each pair of the pairs of shoes therein and a guide s 
face for guiding the one shoe onto a corresponding one 
of the at least one of the front-side sliding surface and 
the rear-side sliding surface of the swash plate. 

In the variable capacity swash plate compressor of 
the invention, the mounting recess is formed in the outer 
peripheral portion of the at least one of the sliding sur- 
faces as described above. Therefore, the swash plate, 
the shoes, and the piston can be easily assembled, ac- 
cording to the following procedure: First, one of the 
shoes is placed in the mounting recess of the swash 
plate. Next, the other shoe is fitted in one of the concave 
support portions at the one end of the piston. Then, the 
piston is moved horizontally for preliminary assembly 
with the swash plate. After the preliminary assembly, the 
piston is slid together with the shoes along the circum- 
ference of the swash plate. During this process, the 
shoe placed in the mounting recess is guided along the 
guide face onto the sliding surface of the swash plate, 
and then moved to a predetermined position to be fitted 
in the other concave support portion at the one end of 
the piston. Thus, the piston is assembled with the swash 
plate via the shoes. This makes it easy to assemble 
shoes and pistons with the swash plate manually, and 
makes it also possible to facilitate automatic assembly 
of the shoes and the pistons with the swash plate. 

Preferably, the mounting recess is formed at the 
outer peripheral portion of the rear-side sliding surface 
of the swash plate at a location away from a top dead 
center position portion of the swash plate through ap- 
proximately 90 degrees about a rotation axis of the 
swash plate in a direction of a suction stroke. 

According to this preferred embodiment, the loca- 
tion of the mounting recess circumferentially away from 
the top dead center position portion of the swash plate 
through approximately 90 degrees about the rotation ax- 
is of the same in the direction of the suction stroke (i.e. 
in the direction of a suction stroke-effecting part of the 
swash plate by which each piston is driven for the suc- 
tion stroke) corresponds to a portion of the swash plate 
which does not receive compressive load which acts on 
the rear-side sliding surface of the swash plate. There- 
fore, the compressing function of the compressor is not 
adversely affected. 

Alternatively the mounting recess is formed at the 
outer peripheral portion of the front-side sliding surface 
of the swash plate at a location away from a bottom dead 
center position portion of the swash plate through ap- 
proximately 90 degrees about a rotation axis of the 
swash plate in a direction of a compression stroke. 

According to this preferred embodiment, the loca- 
tion of the mounting recess circumferentially away from 
the top dead center position portion of the swash plate 
through approximately 90 degrees about the rotation ax- 



is of the same in the direction of the compression stroke 
(i.e. in the direction of a compression stroke-effecting 
part of the swash plate by which each piston is driven 
for the compression stroke) corresponds to a portion of 
the swash plate which does not receive tensile load 
which acts on the front-side sliding surface of the swash 
plate. Therefore, the suctioning function of the compres- 
sor is not adversely affected. 

Alternatively, the mounting recess is formed at the 
outer peripheral portion of the rear-side sliding surface 
of the swash plate at a location away from a top dead 
center position portion of the swash plate through ap- 
proximately 90 degrees about a rotation axis of the 
swash plate in a direction of a suction stroke, and at the 
outer peripheral portion of the front-side sliding surface 
of the swash plate at a location away from a bottom dead 
center position portion of the swash plate through ap- 
proximately 90 degrees about a rotation axis of the 
swash plate in a direction of a compression stroke. 

According to this preferred embodiment, the advan- 
tageous effects obtained by the above preferred embod- 
iments can be also obtained. 

Still preferably, the mounting recess is located radi- 
ally outward of a locus of a center of the each pair of the 
pairs of shoes on the swash plate. 

According to this preferred embodiment, the center 
of each pair of shoes is always on the locus thereof lo- 
cated radially inward of the mounting recess. Therefore, 
even if a radially outward force may act on any of the 
shoes, which can be generated by some cause, e.g. 
when the compressor is stopped, there is no fear of the 
shoe falling off the swash plate, and further each shoe 
is prevented from being caught by the mounting recess 
during operation of the compressor, whereby it is pos- 
sible to prevent breakage of the compressor due to im- 
proper assemblage of the shoes with the piston and the 
swash plate. 

The above and other objects, features and advan- 
tages of the present invention will become more appar- 
ent from the following detailed description taken in con- 
junction with accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an exploded side view, partly in section, 
showing a piston, shoes, and a swash plate of a var- 
iable capacity swash plate compressor according 
to an embodiment of the invention; 
FIG. 2 is a plan view showing a rear-side sliding sur- 
face of the swash plate appearing in FIG. 1; 
FIG. 3 is a side view showing the piston, the shoes, 
and the swash plate in the course of assembly as 
well as in an assembled state; 
FIG. 4 is a longitudinal cross-sectional view show- 
ing the whole arrangement of the variable capacity 
swash plate compressor according to the embodi- 
ment; 

FIG. 5 is a plan view showing a variation of the em- 
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bodiment; and 

FIG. 6 is a side view, partly in section, of the swash 
plate according to another variation of the embodi- 
ment. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The invention will now be described in detail with 
reference to drawings showing a preferred embodiment 
thereof. 

Referring first to FIG. 4, there is shown the whole 
arrangement of a variable capacity swash plate com- 
pressor according to an embodiment of the invention. 

The variable capacity swash plate compressor has 
a cylinder block 1 having one end thereof secured to a 
rear head 3 via a valve plate 2 and the other end thereof 
secured to a front head 4. The cylinder block 1 has a 
plurality of cylinder bores 6 axially extending there- 
through at predetermined circumferential intervals 
about a drive shaft 5. Each cylinder bore 6 has a piston 
7 slidably received therein. 

Within the front head 4, there is formed a crankcase 
8. The crankcase 8 has a swash plate 1 0 received there- 
in. The swash plate 10 is slidably and tiltably fitted on 
the drive shaft 5. The swash plate 10 has a central hole 
60 formed through a central portion thereof and having 
a substantially point-symmetrical shape with respect to 
the center of the swash plate 10. More specifically, 
openings 60a, 60b of the central hole 60 at opposite 
ends thereof each have a substantially elliptical shape. 
The distance between the rotation axis of the swash 
plate and an inner wall of the central hole 60 along the 
major axis of the substantially elliptical shape of the 
openings 60a, 60b is smallest at an intermediate portion 
60c of the central hole 60, and is increased as the meas- 
ured point shifts from the intermediate portion 60c to the 
opening 60a or 60b. The openings 60a, 60b each have 
linear portions along the minor axis of the substantially 
elliptical shape, which are parallel with each other and 
inhibit the swash plate 10 from moving sideways, i.e. in 
the direction of the minor axis of the substantially ellip- 
tical shape. 

The piston 7 is connected to the swash plate 1 0 via 
a pair of hemispherical shoes 50. The shoes 50 are held 
at one end portion 7a of the piston 7 such that they can 
perform relative rotation on a front-side sliding surface 
10c of the swash plate 10 and a rear-side surface 10a 
of the same, respectively, with respect to the circumfer- 
ence of the swash plate 10. 

Within the rear head 3, there are formed a discharge 
chamber 12 and a suction chamber 13 surrounding the 
discharge chamber 12. Further, the rear head 3 is 
formed with a suction port 3a communicating between 
a refrigerant outlet port, not shown, of an evaporator, not 
shown, and a communication passage 39 for communi- 
cation between the suction port 3a and the suction 
chamber 13. A pressure control valve 32 is provided at 



an intermediate portion of the communication passage 
39 for controlling pressure within the suction chamber 
1 3 and pressure within the crankcase 8. 

The valve plate 2 is formed with refrigerant outlet 
ports 16 for respectively connecting the cylinder bores 
6 with the discharge chamber 12 and refrigerant inlet 
ports 15 for respectively connecting the cylinder bores 
6 with the suction chamber 13. The refrigerant outlet 
ports 16 and the refrigerant inlet ports 15 are arranged 
at predetermined circumferential intervals, respectively, 
about the drive shaft 5. Each refrigerant outlet port 16 
is opened and closed by a discharge valve 1 7. The dis- 
charge valve 17 is fixed to a rear head-side end face of 
the valve plate 2 by a bolt 19 and nut 20 together with 
a valve stopper 18. 

On the other hand, each refrigerant inlet port 1 5 is 
opened and closed by a suction valve 21 arranged be- 
tween the valve plate 2 and the cylinder block 1. The 
bolt 19 has a guide hole 19a for guiding high-pressure 
refrigerant gas from the discharge chamber 12 to a ra- 
dial bearing 24 and a thrust bearing 25. 

The radial bearing 24 and the thrust bearing 25 are 
arranged in a central hole 100 formed through the cyl- 
inder block 1 , for rotatably supporting a rear-side end of 
the drive shaft 5, while a radial bearing 26 is arranged 
in a through hole 101 formed through the front head 4, 
for rotatably supporting a front-side end of the drive 
shaft 5. 

The drive shaft 5 has a thrust flange (rotating mem- 
ber) 40 rigidly fitted on a front-side portion thereof, for 
transmitting torque of the drive shaft 5 to the swash plate 
10. The thrust flange 40 is rotatably supported on an 
inner wall of the front head 4 by a thrust bearing 33 ar- 
ranged between thrust flange 40 and the inner wall of 
the front head 4. The thrust flange 40 and the swash 
plate 1 0 are connected with each other via a linkage 41 . 
The swash plate 10 can tilt with respect to a plane per- 
pendicular to the drive shaft 5. 

On the drive shaft 5 is fitted a coil spring 44 between 
the thrust flange 40 and the swash plate 10 to urge the 
swash plate 10 in a direction for decreasing the inclina- 
tion of the swash plate 10, while a coil spring 47 is fitted 
on the drive shaft 5 between the swash plate 1 0 and the 
cylinder block 1 to urge the swash plate 1 0 in a direction 
for increasing the inclination of the swash plate 10. A 
washer 46 receiving the coil spring 44 is engaged with 
the opening 60b of the central hole 60, and a washer 48 
receiving the coil spring 47 with the opening 60a of the 
same. The outer diameter of the washer 46(48) is larger 
than the length of the minor axis of the substantially el- 
liptical shape of the opening 60a(60b). 

The linkage 41 is comprised of a bracket 10e 
formed on a front-side surface of the swash plate 10, a 
linear guide groove 10f formed in the bracket 10e, and 
a rod 43 screwed into the thrust flange 40. The longitu- 
dinal axis of the guide groove 10f is inclined at a prede- 
termined angle with respect to the sliding surfaces 10a, 
10c of the swash plate 10. The rod 43 has a spherical 
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end portion 43a thereof slidably fitted in the guide 
groove 10f. 

FIG. 1 shows the piston 7, the shoes 50, 50, and 
the swash plate 10 of the variable capacity swash plate 
compressor according to the embodiment of the inven- 
tion, in an exploded state. FIG. 2 is a plan view showing 
the rear-side sliding surface 10a of the swash plate 10, 
and FIG. 3 shows the piston 7, the shoes 50, 50, and 
the swash plate 10, in the course of assembly as well 
as in an assembled state. 

Referring to FIG. 3, the shoes 50, 50 are arranged 
in a manner sandwiching the swash plate 1 0, and flat 
portions 50b, 50b of the shoes 50, 50 are in contact with 
the sliding surfaces 10a, 10c, respectively. 

Referring to FIG. 1. the piston 7 has the one end 
portion 7a formed therein with a recess 51 in which is 
received an outer peripheral portion of the swash plate 
10. The recess 51 has concave portions (concave sup- 
port portions) 51a, 51b formed therein in a manner op- 
posed to each other in a direction of reciprocation of the 
piston 7. Convex portions 50a, 50a of the shoes 50, 50 
are slidably fitted in and supported by the concave por- 
tions 51a, 51b, respectively. The convex portions 50a, 
50a of the shoes 50, 50 have an identical radius of cur- 
vature, and are shaped to form respective portions of 
an imaginary sphere. 

Now, referring to FIG. 2, the rear-side sliding sur- 
face 10a of the swash plate 10 has a recess 70 formed 
at an outer peripheral portion thereof, for use in mount- 
ing one shoe of each pair of shoes 50 in the piston 7 to 
thereby assemble the pair of shoes 50 and the piston 7 
with the swash plate 10. The mounting recess 70 is lo- 
cated at a portion of the rear-side sliding surface 10a of 
the swash plate 10 circumferentially away from a top 
dead center position portion of the swash plate 10 
through approximately 90 degrees about the rotation ax- 
is of the same in the direction (clockwise direction as 
viewed in FIG. 2) of the suction stroke of the swash plate 
10, i.e. in the direction of a suction stroke-effecting part 
of the swash plate by which each piston is driven for the 
suction stroke. The portion of rear-side sliding surface 
1 0a of the swash plate 1 0 located circumferentially away 
from the top dead center position portion of the swash 
plate through approximately 90 degrees about the rota- 
tion axis of the swash plate 10 in the direction of the 
suction stroke is a portion which does not receive com- 
pressive load which acts on the rear-side sliding surface 
10a of the swash plate 10. 

The mounting recess 70 includes a recess 70a for 
placing a shoe 50 therein and a tapered face (guide 
face) 70b for guiding the shoe 50 onto the sliding surface 
10a, as best shown in FIG. 3. The recess 70a has a bot- 
tom parallel to the sliding surface 10a, while the tapered 
face 70b forms a slope gently ascending from an end of 
the recess 70a to the sliding surface 10a. The tapered 
face 70b is located backward of the recess 70a with re- 
spect to the direction of rotation of the swash plate 10. 

As shown in FIG. 1 , a depth d of the recess 70a is 



set such that a dimension A (amount of clearance of an 
opening for mounting the shoe 50 in the piston 7) is larg- 
er than a dimension B (sum of a thickness of the portion 
of the swash plate 10 at which the mounting recess 70 
5 is formed and a thickness of the shoe 50) (i.e. A > B 
holds). 

The mounting recesses 70 is located radially out- 
ward of a locus T of the center of the shoe 50 (i.e. the 
center of the pair of shoes 50, 50) on the swash plate. 
10 a radial width of the mounting recess 70 is larger than 
a radius of the flat portion 50b of the shoe 50. 

Next, a procedure of assembly of the piston 7, the 
shoes 50, and the swash plate 10 will be described with 
reference to FIG. 1. 
15 First, one of the shoes 50 is placed in the mounting 
recess 70 of the swash plate 1 0. 

Next, the other shoe 50 is placed in the concave 
portion 51b of the piston 7. 

Then, the piston 7 is shifted horizontally to the left 
as viewed in FIG. 1, whereby the piston 10 and shoes 
are preliminarily assembled with the swash plate 10. 

After effecting the preliminary assembly, the piston 
7 is slid along the circumference of the swash plate 10. 
During the process, the shoe 50 to be properly fitted in 
the concave portion 51a of the piston 7 is guided along 
the tapered face 70b onto the sliding surface 10a of the 
swash plate 1 0, and then moved to a predetermined po- 
sition on the locus T of the center of the shoes 50 on the 
swash plate 10 shown in FIG. 2 relative to positions of 
other shoes on the same with a radial inward shift of its 
position, where the shoe 50 is properly fitted in the con- 
cave portion 51a (see FIG. 3) at the same time. 

The other pistons 7 are assembled with the swash 
plate 10, one after another, according to the same pro- 
cedure. 

Next, the operation of the variable capacity swash 
plate compressor constructed as above will be de- 
scribed. 

Torque of an engine, not shown, installed on an au- 
tomotive vehicle, not shown, is transmitted to the drive 
shaft 5 to rotate the same. Torque of the drive shaft 5 is 
transmitted to the swash plate 10 via the thrust flange 
40 and the linkage 41 to cause rotation of the swash 
plate 10. 

The rotation of the swash plate 10 causes relative 
rotation of the shoes 50, 50 on the sliding surfaces 1 0a. 
10c of the swash plate 10 with respect to the circumfer- 
ence of the swash plate 1 0, whereby the torque trans- 
mitted from the swash plate 1 0 is converted into recip- 
rocating motion of the piston 7. As the piston 7 recipro- 
cates within the cylinder bore 6, the volume of compres- 
sion chambers within the cylinder bore 6 changes. As a 
result, suction, compression and delivery of refrigerant 
gas are sequentially carried out in each compression 
chamber, whereby high-pressure refrigerant gas is de- 
livered from the compression chamber in an amount 
corresponding to an inclination of the swash plate 10. 
During the suction stroke, the suction valve 21 opens to 
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draw low-pressure refrigerant gas from the suction 
chamber 1 3 into the compression chamber within the 
cylinder bore 6. During the discharge stroke, the dis- 
charge valve 1 7 opens to deliver high-pressure refriger- 
ant gas from the compression chamber to the discharge 
chamber 12. 

During the operation of the compressor, compres- 
sive load is not imposed on the mounting recess 70, so 
that abrasion or so-called dragging does not occur. 

When thermal load on the compressor decreases, 
the pressure control valve 32 closes the communication 
passage, whereby pressure within the crankcase 8 is 
increased to decrease the inclination of the swash plate 
10. As a result, the stroke of the piston 7 is decreased 
to reduce the delivery quantity or capacity of the com- 
pressor. 

On the other hand, when the thermal load on the 
compressor increases, the pressure control valve 32 
opens the communication passage, whereby the pres- 
sure within the crankcase 8 is lowered to increase the 
inclination of the swash plate 10. As a result, the stroke 
of the piston 7 is increased to increase the delivery 
quantity or capacity of the compressor. 

According to the variable capacity swash plate com- 
pressor of the embodiment, the rear-side sliding surface 
10a of the swash plate 10 has the mounting recess 70 
formed therein at the location circumferentially away 
from the top dead center position portion of the swash 
plate 10 through approximately 90 degrees about the 
rotation axis of the same in the direction of the suction 
stroke (in the direction of the suction stroke-effecting 
part of the swash plate), which makes it easy to assem- 
ble the shoes 50 and the piston 7 with the swash plate 
1 0 manually irrespective of the thickness of the shoe 50 
and the number of pistons to be assembled, and makes 
it also possible to facilitate automatic assembly of the 
shoes 50 and the piston 7 with the swash plate 10. 

Further, when the assembly is completed, the shoe 
50 is set such that the center thereof is positioned on 
the locus T shown in FIG. 2, so that the center of the 
shoe is always on the locus located radially inward of 
the mounting recess 70, and hence even if radially out- 
ward force may act on any of the shoes, which can be 
generated by some cause, e.g. when the compressor is 
stopped, there is no fear of the shoe falling off the swash 
plate, and further each shoe is prevented from being 
caught by the mounting recess during operation of the 
compressor, whereby it is possible to prevent breakage 
of the compressor due to improper assemblage of the 
shoes with the piston and the swash plate. 

Although in the above embodiment, the mounting 
recess 70 is formed in the rear-side sliding surface 10a 
of the swash plate 1 0, this is not limitative, but as shown 
in FIG. 5, the mounting recess 70 may be formed in the 
front-side sliding surface 10c of the swash plate 10 at a 
location circumferentially away from a bottom dead 
center position portion of the swash plate 10 through ap- 
proximately 90 degrees about the rotation axis of the 



same in the direction of the compression stroke, i.e. in 
the direction of a compression stroke -effecting part of 
the swash plate by which each piston is driven for the 
suction stroke. The portion of the front-side sliding sur- 

5 face 1 0c of the swash plate 1 0 located circumferentially 
away from the bottom dead center position portion of 
the swash plate through approximately 90 degrees 
about the rotation axis of the same in the direction of the 
compression stroke is a portion which does not receive 

io tensile load which acts on the front-side sliding surface 
10c of the swash plate 10. 

Fig. 6 shows a further variation of the embodiment, 
in which the mounting recess is provided in the rear-side 
sliding surface 10a of the swash plate 10 at the location 

15 circumferentially away from the top dead center position 
portion of the swash plate 10 through approximately 90 
degrees about the rotation axis of the same in the direc- 
tion of the suction stroke, and also in the front-side slid- 
ing surface 10c of the swash plate 10 at the location cir- 

20 cumferentially away from the bottom dead center posi- 
tion portion of the swash plate 10 through approximately 
90 degrees about the rotation axis of the same in the 
direction of the compression stroke. 

This variation provides the same effects as obtained 

25 by the above embodiment. 

It is further understood by those skilled in the art 
that the foregoing is the preferred embodiment and var- 
iations of the invention, and that various changes and 
modifications may be made without departing from the 

30 spirit and scope thereof. 



Claims 

1. A variable capacity swash plate compressor com- 
prising a drive shaft (5) having one end, a rotatable 
member (40) rigidly fitted on the drive shaft (5) for 
rotation in unison therewith, a swash plate (10) 
which is tiltably and rotatably mounted on the drive 
shaft (5) and which has a front-side sliding surface 
(1 0c) and a rear-side sliding surface (1 0a), a linkage 
(41 ) connecting the rotatable member (40) and the 
swash plate (1 6) such that the swash plate (10) can 
rotate in unison with the rotatable member (40) as 
the rotatable member (40) rotates, a crankcase (8) 
through which the drive shaft (5) extends and in 
which the swash plate (10) is received, pairs of 
shoes (50) each having a substantially hemispher- 
ical shape and each arranged to perform relative 
rotation on the front-side sliding surface (10c) and 
the rear-side sliding surface (10a) of the swash 
plate (10), respectively, with respect to a circumfer- 
ence of the swash plate (1 0) as the swash plate (1 0) 
rotates, a cylinder block (1) formed therethrough 
with a plurality of cylinder bores (6) and a central 
hole, said one end of the drive shaft (5) being rotat- 
ably arranged in the central hole, and a plurality of 
pistons (7) each connected to the swash plate (10) 
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via a corresponding pair of said pairs of shoes (50) 
and reciprocable within a corresponding one of the 
cylinder bores (6) as the swash plate (10) rotates, 
each pair of shoes being arranged on the front-side 
sliding surface (10c) and the rear-side sliding sur- $ 
face (10a), respectively, to sandwich the swash 
plate (10) therebetween, and each piston (7) having 
one end (7a) thereof formed therein with a pair of 
concave support portions (51a, 51b) opposed to 
each other in the direction of reciprocation of each 10 
piston (7), for slidably supporting respective shoes 
(50) of each pair of shoes (50), wherein the amount 
of stroke of each piston (7) is changeable in accord- 
ance with the inclination of the swash plate (10), 
which inclination is variable with the pressure within '5 
the crankcase (8), 

characterised in that at least one of the front- 
side sliding and rear-side sliding surfaces (10c, 
10a) of the swash plate (10) has a mounting recess 
(70) formed at an outer peripheral portion thereof, 20 
which outer peripheral portion receives no load 
which acts on said at least one of the front-side slid- 
ing and rear-side sliding surfaces (10c, 10a) of the 
swash plate (10) and which mounting recess (70) 
is used for assembling each pair of said pairs of 25 
shoes (50) with the swash plate (10) and the pair of 
concave support portions (51a, 51b) at the one end 
(7a) of a corresponding one of the pistons (7), and 

in that the mounting recess (70) has a recess 
(70a) for placing one shoe (50) of each pair of said 30 
pairs of shoes (50) therein and a guide face (70b) 
for guiding said one shoe (50) on to a corresponding 
one of said at least one of the front-side sliding and 
rear-side sliding surfaces (10c, 10a) of the swash 
plate (10). 35 



(70) is formed at the outer peripheral portion of the 
rear-side sliding surface (10a) of the swash plate 
(10) at a location away from a top dead centre po- 
sition portion of the swash plate (10) through ap- 
proximately 90 degrees about the rotational axis of 
the swash plate (10) in the direction of a suction 
stroke, and at the outer peripheral portion of the 
front-side sliding surface (10c) of the swash plate 
(10) at a location away from a bottom dead centre 
position portion of the swash plate (10) through ap- 
proximately 90 degrees about the rotational axis of 
the swash plate (10) in the direction of a compres- 
sion stroke. 

5. A variable capacity swash plate compressor ac- 
cording to any preceding claim, wherein the mount- 
ing recess (70) is located radially outwardly of a lo- 
cus (T) of a centre of each pair of said pairs of shoes 
(50) on the swash plate (10). 



2. A variable capacity swash plate compressor ac- 
cording to claim 1, wherein the mounting recess 
(70) is formed at the outer peripheral portion of the 
rear-side sliding surface (10a) of the swash plate 40 
(10) at a location away from a top dead centre po- 
sition portion of the swash plate (10) through ap- 
proximately 90 degrees about the rotational axis of 
the swash plate (10) in the direction of a suction 
stroke. 45 



3. A variable capacity swash plate compressor ac- 
cording to claim 1, wherein the mounting recess 
(70) is formed at the outer peripheral portion of the 
front-side sliding surface (10c) of the swash plate so 
(10) at a location away from a bottom dead centre 
position portion of the swash plate (10) through ap- 
proximately 90 degrees about the rotational axis of 
the swash plate (10) in the direction of a compres- 
sion stroke. 55 



4. A variable capacity swash plate compressor ac- 
cording to claim 1, wherein the mounting recess 
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